I. Photograph of the crystal
In order to illustrate the typical size and shape of the investigated samples, we show a macro photograph of an as-received crystal of the size of 5 x 5 x 0.1 mm 3 in Fig. S1 . In the background, a cent coin can be seen for comparison. Both sides of the single SrTi0.99Nb0.01O3 crystal were epi-polished resulting in a specular surface. The crystal had a deep purple colour due to the donor doping and was slightly translucent. On this macroscopic scale, no significant inhomogeneities cracks or impurities could be detected with the naked eye showing that the preparation of the crystal was performed with sufficient accuracy by the crystal growers. Moderate image processing involving overall brightness and contrast adjustment was applied.
II. XRD Rocking curve analysis
To investigate the homogeneity with respect to crystal structure, the crystals were investigated by Rocking curve analysis. After measuring XRD 2θ scans revealing a perovskite structure in the space group Pm3m free of secondary phases in agreement to the powder diffraction measurements shown in the main text, the (100) reflection was selected for Rocking curve measurements and the full width half maximum (FWHM) was calculated (Fig. S2) . Two crystals from different suppliers doped with 1.0 % Nb (a) and 1.4 % Nb (b) were investigated. As expected for Verneuil-grown crystals both were not perfectly single-crystalline and did not show the typical 'one' (symmetric) reflection. Especially the Rocking curve of sample (b) is split. The comparison however shows that sample (a) seems to be of higher quality than sample (b) because of the 'nearly typical' Rocking curve with a lower FWHM. This
demonstrates that the quality depends strongly on the conditions during crystal growth but that it is in principle possible to produce crystals with acceptable quality with the fast and efficient Verneuil method. 
III. EBSD mapping
In order to analyse the quality of the crystals regarding crystallographic orientation, we have executed additional electron backscatter diffraction (EBSD) studies using a Hikari camera by EDAX-TSL attached to a JSM 7000F SEM by JEOL. For control experiments, the measurements were repeated for various orientations of the crystal with respect to the detector. In Fig 
IV. Etch-pits analysis
The distribution of dislocation in the crystal was analysed using etch-pit technique as described in the main text of our paper. Here we show mappings of the etch pit distribution on the larger scale obtained after HF etching for 5 minutes using the scanning electron microscope (SEM). A etch pit density of the investigated crystal (1.0 at% Nb) of (2.5 ± 0.4)•10 6 /cm 2 was estimated. In Fig. S4 it can be seen that the distribution of etch pits is rather random and only in a few selected areas linear arrangements of etch pits aligned along the crystal axes which indicates an ordering of dislocations can be observed. Hence, we could not find a direct correlation between the linear structures observed by EBSD to the distribution of dislocations. Here, we have to keep in mind that during cutting and polishing of the samples by the crystal growers, the surface layers were altered significantly leading to the evolution of additional dislocations which induced distortion and rearrangement. Hence this could be a reason why we did not observe such a regular pattern in the distribution of dislocations as expected from EBSD. However regarding the magnification in Fig. S4b it can be seen that the etch pit distribution is not completely random but that in many cases two or more etch pits appear very close to each other, which is in agreement to the AFM results shown in Fig. 2 . 
V. Impact of extended defects on the electronic conductivity of undoped and donor-doped

SrTiO3 crystals
In the main text we briefly report about the low impact of dislocations on the electronic transport properties of electron compensated donor-doped SrTiO3 single crystals which is in contrast to the effect of dislocations in undoped SrTiO3 crystals. Here we provide background information about these statements.
In undoped SrTiO3 which is always very slightly acceptor-doped SrTiO3 because of (a low concentration of) Sr vacancies originating from the Schottky equilibrium during crystal formation and traces of acceptor-type impurities, there are O vacancies acting as donors compensating the acceptors 1, 2 .
Annealing under oxidizing and moderately reducing atmospheres leads to an electrically insulating titanate. In the core of extended defects such as grain boundaries 3 and dislocations 4, 5 , there is a higher concentration of O vacancies 6 and these are less mobile (i. e. structurally fixed) compared to highly mobile O vacancies in the bulk lattice [7] [8] [9] . Due to the donor character of O vacancies in SrTiO3, annealing under moderately reducing conditions leads to the onset of an electron conduction along dislocation.
Presumably this is the origin of the electron conductivity spots at the exits of dislocations at the surface of SrTiO3 crystals which can be detected and memristively switched by local-conduction AFM 9, 10 .
In donor-doped SrTiO3 in the electron compensated regime, we observe a somewhat opposite situation.
In contrast to highly mobile O vacancies, Sr vacancies show an extremely low diffusion coefficient in the bulk lattice of SrTiO3 11 . As a consequence, oxidizing annealing of donor doped SrTiO3 (and isostructural BaTiO3) proceeds only very slowly, starting from surface 11 , grain boundaries 12 , or dislocations 13 . Sr vacancies which act as acceptors compensate the donors locally and, in addition, there is a space charge depletion zone of few nanometers. Hence, dislocations in donor-doped SrTiO3 may be tiny insulating "wires" in an electronically conducting matrix. However, on the density levels reported here, they have no significant effect on the overall conductivity (in contrast to grain boundaries), because they are "by-passed" by the electrons in the bulk.
VI. EDX analysis
On the macroscale, the homogeneity of the crystals was analysed by electron dispersive X-ray spectroscopy (EDX) in combination with scanning electron microscopy (SEM). In different areas of a crystal doped with 1.0 at%, linescans were performed and the concentration of the elements was measured as shown exemplarily in Fig. S6 for a distance of 1 mm. It can be seen that the concentration of all elements did not vary with the position (the variations in the Nb signal can be attributed to statistical fluctuations of the measurement due to the low signal-noise ratio). This proves that the crystals that are commonly used as substrates for the growth of functional thin films can be regarded as homogeneous on the macroscale. 
